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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedy

described i
different ty
editorial ru

Attention is
patent right
any patent 1
on the ISO li

Any trade n
constitute a

For an expl
expressions
World Trads
URL: www.j

the ISO/IEC Directives, Part 1. In particular ia needed fo
bes of ISO documents should be noted. This document was drafted in accordance\wit
es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

drawn to the possibility that some of the elements of this document may‘be the subjg

ect of

s. ISO shall not be held responsible for identifying any or all such patént-rights. Detafils of

ights identified during the development of the document will be in the)Introduction ar
st of patent declarations received (see www.iso.org/patents).

hme used in this document is information given for the conyvenience of users and doe
h endorsement.

anation on the voluntary nature of standards, the :meaning of I1SO specific terms
related to conformity assessment, as well as information about ISO's adherence t
Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the follo
so.org/iso/foreword.html.

This docum|
Subcommitt

This first e
revision to (

With the vig
following st

ent was prepared by Technical Committee3SO/TC 69, Applications of statistical met]
ee SC 5, Acceptance sampling.

lition of ISO 28593 cancels and replaces ISO 18414:2006, of which it constitutes a n
hange the reference number from,;18414 to 28593.

w to achieve a more consistent portfolio, TC 69/SC 5 has simultaneously renumbere
hndards, by means of minorrevisions:

1d /or

S not

and
b the
wing

hods,

hinor

d the

0Old referen

Ce New reference Title

ISO 2859-1

:2006 |ISO 28590:2017 Sampling procedures for inspection by attributes — Iy
duction to the ISO 2859 series of standards for samplin

inspection by attributes

tro-
b for

[SO 8422:2

06 [SO 28591:2017 Sequential sampling plans for inspection by attributes

ISO 28801:]

P011 [SO 28592:2017

sizes, indexed by producer's risk quality (PRQ) and consun

Double sampling plans by attributes with minimal sainple

ner's

rick aualitv (CRO)
S qHaHeyY oy

[SO 18414:2006

[SO 28593:2017

outgoing quality

Acceptance sampling procedures by attributes — Accept-ze-
ro sampling system based on credit principle for controlling

[SO 21247:2005

ISO 28594:2017

procedures for product acceptance

Combined accept-zero sampling systems and process control

© ISO 2017 - All rights reserved


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/foreword.html
https://standardsiso.com/api/?name=0dfee7fa831110685428e0e1c29e6e44

ISO 2859

3:2017(E)

[SO 14560:2004 [SO 28597:2017 Acceptance sampling procedures by attributes — Specified

quality levels in nonconforming items per million

ISO 13448-1:2005 |ISO 28598-1:2017 |Acceptance sampling procedures based on the allocation of
priorities principle (APP) — Part 1: Guidelines for the APP

approach

[SO 13448-2:2004 |ISO 28598-2:2017 |Acceptance sampling procedures based on the allocation of
priorities principle (APP) — Part 2: Coordinated single sam-

pling plans for acceptance sampling by attributes

Cross references between the above listed documents have been corrected in the minor revisions.
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Acceptance sampling procedures by attributes — Accept-
zero sampling system based on credit principle for
controlling outgoing quality
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Scope

This International Standard specifies a system of single sampling schemes for lot-by-1q
tributes. All the sampling plans of the present system are of accept-zero form, i.e,'no lo

sample from it contains one or more nonconforming items. The schemes depéend o}
ed average outgoing quality limit (AOQL), the value of which is chosen by thé Tser; no
laced on the choice of the value of the AOQL or on the sizes of successive’lots in thg
odology ensures that the overall average quality reaching the customer or market-p
bd the AOQL in the long run.

pn-acceptance and consequent loss of accumulated credit, to\attempt to maintain a noq

entage of nonconforming items delivered to the customer or market-place does not
.. This objective is achieved by a progressive reductioiin the sample size in response to

The schemes are designed to be applied to@series of lots from each supplier. The cre
des:

rss of accumulated credit and reyersion to a relatively large sample size whenever a nor
em is found, and 100 % inspection of

) the first lot if it is not dccepted, or
) any non-acceptedletthat immediately follows a non-accepted lot;

q

ize) if consisténtly good quality is achieved.

This International Standard is designed for use under the following conditions:

Whetetthe inspection procedure is to be applied to a series of lots of discrete items that

tinspection
L is accepted
W a suitably-
restrictions
series. The
ace will not

The schemes are intended to induce a supplier, through the economic and psychologicall pressure of

conformity-

process, while assuring, by means of the lowest practicable sample sizes, that the long-term

exceed the
pood quality

dit principle

jutomatic protection to the customertif a deterioration in quality is detected, by means of a total

iconforming

in incentive to yedice sampling costs (by means of a progressive reduction in requjired sample

hre intended

olbe identical, and which are all supplied by one producer using one production proc|

ess (If there

applied to each one separately.);

are dilferent producers or production processes, this International Standard 1s mtended to be

where one or more quality characteristics of these products are taken into consideration, which

must all be classifiable as either conforming or nonconforming;

where the inspection error involved in classifying the state of a product's quality characteristic(s)

is negligible;

where inspection is non-destructive.

This International Standard can be suitable for regulatory purposes, as control of the expected quality
of items reaching the market-place is achieved with the smallest possible sample sizes, and long-term
control of the realized, or actual quality level in the market-place is achieved with certainty, regardless
of how long or short individual suppliers' series may be. This International Standard can be used by

© IS0 2017 - All rights reserved
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suppliers/producers, buyers/consumers and regulatory agencies to provide control of the expected

quality of th

e totality of accepted product of each type from each source.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 3534-2, Statistics — Vocabulary and symbols — Part 2: Applied statistics

3 Termsand definitions

For the purgoses of this document, the terms and definitions given in ISO 3534-2 and the following g
[SO and [EC[maintain terminological databases for use in standardization at the following address
— ISO Online browsing platform: available at http://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

31

credit

K

<acceptancg¢ sampling> total number of items accepted in a seqiience of accepted lots since a lot i
sequence whs non-accepted, or since the start of inspectiomif all previous inspected lots have
accepted

3.2

average oufgoing quality

AO0Q

<acceptanc¢ sampling> long-term average quality level of outgoing product for a given value of inco
product quality

Note 1 to ent
lots together
credit, K, is z

3.3
average ou
AOQL

a
<acceptancg
given accepf

(y: In this International Standatd, the average outgoing quality (AOQ) is calculated over all acc
with the conforming items:found after 100 % inspection of lots that are non-accepted whe
10,

[going quality limit

sampling> maximum AOQ over all possible values of incoming product quality level
ance'sampling scheme

pply.

n the
been

ming

bpted
n the

for a

4 Symbols and abbreviated terms

The symbols and abbreviations used in this International Standard are as follows:

AOQ aver
AOQL aver
a spec
d num
K cred
Kmax

2

age outgoing quality, in percent nonconforming items

age outgoing quality limit, in percent nonconforming items

ified value of the AOQL, expressed in proportion of nonconforming items
ber of nonconforming items in the sample

it (an integer)

upper limit (if any) to the usable credit
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n sample size

N lot size

5 Average outgoing quality limit

When the quality of lots submitted for inspection is very good, almost all the lots are accepted and
enter the market-place unchanged. The average outgoing quality (AOQ) of items to the market-place is

therefore a low percentage nonconforming.

When the quality of lots submitted for inspection is very poor, most of the lots are non-a
100 % inspected. In this case, most of the items are subjected to inspection and only the
items$ accepted, so the AOQ of items to the market-place is again a low percentage noncenfof
at a rflelatively high average inspection cost per item reaching the market-place.

As quality moves between these extremes, the AOQ increases, reaches a limit, and’thereafte

ccepted and
conforming
ming, albeit

r decreases.

The upper limit to the average outgoing percentage nonconforming is called the average outgoing

quality limit (AOQL). No sampling scheme obtained by use of this standard‘has an expect
AOQ in excess of the specified AOQL.

For an isolated lot or a short series of lots, there is a chance of the actual AOQ exceeding the
chance depends on the length of the series, the lot sizes (which af€ not necessarily constan{
serigs, and the quality levels in these lots, and tends to zero asthe number of lots in the serig

CAU
anu
lots

ION — It follows that plans from this International Standard are unsuitable for gu
pper limit to the realized (as against expected) process fraction nonconforming
br short series of lots.

As sgdmple sizes by their nature are constrained-t@be integers, the sampling schemes result
application of this International Standard tend*to be slightly on the conservative side, res
AOQL slightly smaller than that specified.

The ;
the
fort

wverage outgoing quality after a lonig'sequence of lot submissions only approaches the
ostadverse sequence of lot qualities. In practice, this is unlikely to occur, providing an
e AOQ to tend to be generalljrsomewhat better than the specified AOQL.

NOTH
itemg
much

The sampling proceduje results only in the lot being unchanged or in the removal of its ng
. Hence, if the submitted lot quality is consistently much better than the AOQL, then the AO
better than the AOQL-

6 Credit principle

ed (or long-

AOQL. This
) within the
bS increases.

aranteeing
for isolated

ing from the
ulting in an

AOQL under
ther reason

nconforming
) will also be

The ynifying:concept behind the sampling schemes in this International Standard is the credglit principle.

It is dssumied that a supplier submits for inspection a continuing sequence of lots of items. |
be offanysize.

fach lot may

NOTE For short series of lots or for an isolated lot, the AOQL protection is still valid, in the s

ense that the

expected outgoing quality will still be no worse than the AOQL. However, the realized average outgoing quality
may well be worse than the AOQL, although the chance of this happening decreases as the series gets longer.
Moreover, the supplier does not benefit to the same extent from an accumulation of credit and the resulting
reduction in inspection costs.

At the start of inspection, the creditis set to zero. The appropriate sample size for each lot is determined
from a formula involving the AOQL, the lot size and the credit. A random sample of this size is selected
and inspected. If the first lot fails to meet the acceptance criterion, the credit remains at zero.
Otherwise, the credit is increased by the lot size. The process is repeated with successive lots, with
credit increasing by the size of accepted lots until a lot is non-accepted, at which point the credit is reset
to zero and a new sequence is started.
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By this means, a supplier who submits lots of consistently high quality is rewarded by smaller sample
sizes and therefore lower inspection costs, while the required AOQL is still guaranteed.

Where items are supplied by a number of suppliers, this International Standard shall be applied to the
lots from each supplier separately. Suppliers shall therefore have their own individual credit records.
7 Treatment of non-accepted lots

If a supplier continually submits lots with quality worse than the specified AOQL, then eventually such
a lot will be submitted from which a sample is selected that satisfies the acceptance criterion. If the

e the

previous n
firstlotto e
does not prq

This problein is overcome in this International Standard by requiring that a lot shall be 100 insp4

if it is non-
allowed to e
consumer p
(see Annex 4

100 % inspe
items, the si
eliminate th
relatively la

On the othe
to be 100 %
placed in th

NOTE

compromised.

8 Sampl

For a given Y
by a, by thd
appropriate

The supplier may demand this course of action, as the AOQL consumer protection is not th

ling plans

n-:lrr‘npfnr] lots are all crv:\ppod without any further incpnr‘finn’ then this lot will b

hter the market-place and the required AOQL is at once exceeded. Clearly, such a procg
vide the required level of consumer protection.

iccepted when the credit is zero, and that all conforming items found ifn-the lot shg
nter the market-place. This feature enables schemes to be devised that provide the reqy
rotection. Moreover, this protection is provided by means of remarkably’small sample

\).

ction may be relatively expensive if the items are of low value @nd the lot is large. For
ipplier is advised to first submit reasonably small lots wheti.the credit is zero, in ord
e possibility of having to subject large lots to 100 % in§pection. However, small lots
Fge sample sizes as compared to large lots.

inspected when the credit exceeds zero, so thatall the conforming items in the lot c§
e market.

|

ralue a of the required AOQL; the sampling plan for the next lot is automatically detern|
size, N, of the lot and by the current value, K, of the credit. No tables are needed
sample size, n, being determined from a simple inequality. The required sampling pl

dure

pcted
11 be
hired
sizes

such
er to
have

- hand, items may be quite valuable. In that case, the supplier may prefer non-accepted lots

in be

breby

lined
, the
an is

then a samplle of size n with lot-déceptance criterion:

fd=0;

accepti

do not dccept otherwise,

where d is the number of nonconforming items in the sample.

9 Preliminary operations
The credit, K, shall initially be set to zero.

At the outset, the treatment of a lot that is non-accepted when the credit exceeds zero shall be agreed
between the supplier and the consumer. The lot shall either be returned without further sampling,
in which case the supplier and consumer shall also agree on the disposition of conforming and
nonconforming items found in the sample; or it shall be 100 % inspected, in which case the supplier and
consumer shall agree on the disposition of any conforming or nonconforming items found in the lot.

NOTE1 At the discretion of the responsible authority, an upper limit Ky,x may be imposed on the usable

credit. This has the effect of limiting the extent to which a long history of excellent quality can hide a temporary
deterioration in quality.

© ISO 2017 - All rights reserved
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The overall long-term AOQL is guaranteed without the need to impose an upper

usable credit.

10

Standard procedure

limit on the

All attributes sampling plans in this International Standard consist of a sample size together with an
acceptance number of zero. The procedures shall be carried out as follows.

a) For the specified value of the AOQL (a), for the accumulated credit K and for the lot size N, the
sample size shall be determined as
#n=————, rounded up to a whole number. D
(K+ N)a+1
b) A random sample of size n shall be selected from the lot, and the quality chiayacterisftics on each
item in the sample shall be inspected. If none of the items in the sample age-outside specification,
the lot is accepted and the credit is increased by N; otherwise, the lot is non-accepted.
c) In the case of lot non-acceptance:
1) If the current credit is zero, the lot shall be subjected to 100'% inspection and allfconforming
items accepted. Furthermore, the credit remains at zero
2) Ifthe current creditis not zero, then it is by agreement between the supplier and the consumer
whether the lot is 100 % inspected, scrapped or. xeturned to the supplier. The credit is then
reset to zero. The disposition of conforming items found in sampling or 100 % inspection shall
be agreed between the supplier and the consuier.
d) For subsequent lots of similar items from thesame supplier, the procedure shall be repeated from a).
NOTE1 In certain circumstances, it may be cansidered undesirable to allow excellent quality frgm more than
a spefified number of consecutive months, or.from more than a specified number of consecutive lotg, to influence
the shmple size from the current lot. Suchinfluence can be eliminated by imposing an upper limif Kpnax on the
usable credit, where the value of Kiyaxis chosen to be the typical total number of items produced by|that supplier
during x months or in y lots. Equation (1) then becomes
= N ,rounded up to a whole number.
[MIN(K,Kmax) + N]a+1
whette min(K, Kmax) is-.the’smaller of K and Ky ax.
NOTE 2 Imposing an upper limit on the usable credit tends to result in larger minimum sample|sizes for any
given| lot size. ThisJs a more stringent requirement that effectively results in a reduction of the AOQL, but the
exter]t of this reduction is difficult to assess in general.
NOTHE 3 « Inmiposing an upper limit on the usable credit is therefore not part of the standard procedlure, because
the praperties of the resulting method are not so well understood. However, the use of such a limit|on the credit
ravYay i

can

1 fad €3 iarad £l H 1A | d 1 ] s
cOTCTatCtTT e IS appretratCuTrrat crrC IO ar oD 15 T Ottt Uy oIl it TO v It aiTouIre:

A flow chart of the standard procedure is given in Figure 1.

EXAMPLE

Suppose that the AOQL is 1,5 % and the first lot submitted in a sequence is of size N =

201. Testing

is non-destructive. The credit K is zero, so the appropriate sample size n is found from Equation (1) to be

he N B 201 201
(K+N)a+1 (0+201)x0,015+1 3,015+1

=50,06 rounded up,

i.e.n=>51.

Fifty-one items are selected at random from the lot and inspected. None are found to be nonconforming,
so the credit is increased to K = 201.
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Suppose that the second lot in the sequence is of size N = 192. From Equation (1) it is seen that the
second sample size is

N 192 192
(K+N)a+1 (201+192)x0,015+1 5,895+1

=27,84 rounded up,

i.e.n =28.

Accordingly, a random sample of 28 items is selected from the second lot and inspected. One
nonconforming item is found in the sample. The lot is therefore considered to be non-acceptable, and

the credit K is reset to zero. As the credit was greater than zero when the sample size for this lot was

determined
inspection.
the sample :
nonconformni
second lot, 4

If the samp
increased f1]

11 Procedure during continuing inspection

Schemes co
switching 1
Comprehen;

NOTE T
useful infor
procedures g

12 Discor

Acceptance
inspection i
neither has
consistently
during whig
sufficient in

If quality is consistently poot (see, for example, ISO 2859-1). This International Stan

By prior agreement between
ire accepted by the consumer, the remaining items being returned to the supplierwit}
ing items found in the sample identified. Thus, the consumer accepts 27 items fron
nd returns the other 165 to the supplier with the nonconforming item identified.

e from the second lot had yielded no nonconforming items, then the)éredit would
om K =201 to K=201 + 192 = 393.

ules [see Clause 10 a), b) and c)] are obeyed and. the credit is correctly upd
ive records shall be kept to ensure that these requirénients are being met.

e keeping and monitoring of records is a subsidiary activity that can provide the supplier
ation. However, the ultimate decision on the acceptability of an individual lot is governed h
iven in Clause 10.

itinuation of inspection

sampling standards for lot-by:let inspection generally provide for discontinuati

nor requires this provision, because the long-term AOQL is guaranteed without it.

poor quality, lots are frequently non-accepted at credit zero, requiring 100 % inspe
h conforming items dre accepted. The costs of this high level of inspection tend to proy
centive to the supplier to improve quality.

00 %

any
h the

have

nforming to this International Standard can only operate effectively if the automnatic

ated.

with
y the

n of
dard
With
ction
ide a
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